model. Replication of these findings among parents of specific subgroups of low birth weight children represents a direction for future research.
understood within the context of a sequence of concerns: the infant's survival, the infant's appropriate development and, finally, the establishment of the infant-parent relationship. The current report used this model as a framework for identifying factors contributing to one aspect of the parenting experience during early childhood-parenting stress. The study of parenting stress following the infancy period is of both conceptual interest and clinical importance. It can extend our understanding of the experience of this group of parents, whose children's early vulnerability has implications for both developmental and parenting processes. Furthermore, a knowledge of factors that contribute to parenting stress can inform follow-up, prevention, and intervention programs that target this group.
Parenting stress is the consequence of multiple factors (Abidin, 1990 ) and the relative contributions of child characteristics, family relationships, and socioeconomic factors vary for different groups of parents (Abidin, 1990; Mash & Johnston, 1990) . The birth of a low birth weight infant, accompanied by the medical risks associated with low birth weight, represents a stressful event for most parents (Gennaro, Brooten, Roncoli, & Kumar, 1993; Hughes & McCollum, 1994; Pederson, Bento, Chance, Evans, & Fox, 1987) . Goldberg and Marcovitch's (1986) model suggests that the infant's developmental status and the quality of the infant-parent relationship contribute to subsequent parenting stress, beyond the contribution of initial concerns about the infant's survival. Existing research has provided some support for this suggestion (Gross, Rocissano, & Roncoli, 1989; Lee, Penner & Cox, 1991; Pederson, Bento, Chance, Evans, & Fox, 1991) . The current report extends previous research by considering both the enduring contribution of distal, infancy factors, and the relative contributions of the proximal factors of child health and developmental status and family socioeconomic status (SES) to parenting stress during early childhood.
The infant's survival represents the initial focus of the parenting experience (Goldberg & Marcovitch, 1986) . During the neonatal period, parents of low birth weight infants report more stress than parents of normal birth weight infants and this stress is greater for parents of infants at greater medical risk (Pederson et al., 1987; Trause & Cramer, 1983) . There has been limited research concerning the association between neonatal medical risk and parenting stress during early childhood, although associations with subsequent concerns about child development and perceptions of child vulnerability have been reported (Affleck & Tennen, 1991; Culley, Perrin, & Chaberski, 1989; Jensen & Harper 1991; Perrin, West, & Culley, 1989) .
Following discharge from hospital, parents of low birth weight infants continue to report relatively higher levels of parenting stress, but these stresses are related to infant developmental status and behavior (Pederson et al., 1991) . Beyond infancy, parenting stress-as indexed by reports of concern about the child's development and vulnerability, confidence in the parenting role, and the impact of the child on the family-has been related to the child's developmental status (Affleck & Tennen, 1991; Fraley, 1990; Gross et al., 1989; Jensen & Harper, 1991; Lee et al., 1991; Perrin et al., 1989) . This finding is particularly relevant for the parents of low birth weight infants, who are at an increased risk for subsequent developmental difficulties (Beckwith & Rodning, 1991) .
The infant-parent relationship becomes a focus of the parenting experience when survival and appropriate development have been established (Goldberg & Marcovitch, 1986) . Despite difficulties in early social interactions, low birth weight infants and their parents are not more likely to develop insecure attachment relationships (Goldberg, 1988) . However, the quality of this relationship has implications for subsequent social interactions (Ainsworth, Blehar, Waters, & Wall, 1978) . There has been little prospective research concerning the association between the quality of attachment and subsequent parenting stress (Goldberg & Marcovitch, 1986) , although research on normal birth weight children has supported an association between insecure attachment and observational measures of parenting stress (e.g., Booth, Rose-Krasnor, & Rubin, 1991) .
Low SES has long been recognized as both a correlate of low birth weight and a mediator of the long-term impact of neonatal medical risk on subsequent development (Beckwith & Rodning, 1991) . Therefore, it represents an important context for the Goldberg and Marcovitch (1986) model. However, its relative contribution to parenting stress among the parents of low birth weight children has been investigated infrequently (e.g., McCain, 1990) .
The current paper expands the model presented by Goldberg and Marcovitch by evaluating its utility for identifying factors that contribute to parenting stress and by considering the relative contributions of child health status, child developmental status, and SES during early childhood. The Parenting Stress Index (Abidin, 1986) was used because it is a self-report measure and provides information about both stresses related to perceptions of a specific child and stresses related to self-perceptions of competence and mood. Furthermore, it is a standardized measure that permits the identification of levels of stress outside the typical range.
Three hypotheses were generated from the Goldberg and Marcovitch model and the existing research: (a) It was expected that parenting stress would be associated with multiple factors. High-stress and low-stress groups were expected to differ on the quality of the infant-parent attachment relationship and on several proximal factors-parental ratings of the child's health status; a measure of the child's developmental status; and SES, as indexed by maternal educational level, (b) It was expected that the correlates of stress related to perceptions of the child would include concurrent child characteristics, whereas the correlates of stress related to self-perceptions would include both child characteristics and SES. (c) In support of the Goldberg and Marcovitch model, regression analyses were expected to indicate that the quality of the infant-parent attachment relationship, concurrent health and developmental status, and SES would make a significant contribution to the prediction of parenting stress, beyond the contribution of neonatal medical risk.
METHOD

Participants
Subjects of the current report were 59 children (39 girls and 20 boys) and their parents, who participated in a prospective longitudinal study of the consequences of low birth weight. The children were bom at birth weight s 2,500 grams and admitted to neonatal intensive care units at two hospitals in a midsized Canadian city. None had gross neurological or physical anomalies at birth; all mothers spoke English; and all families live within a 100-kilometer radius of both hospitals.
Hospital physicians had contacted families of 159 infants who met these criteria and referred family names to the research coordinator of the study, who contacted the families directly to obtain informed consent. Of these infants, 132 (83%) participated in the infancy phase of the longitudinal study. The mothers of 8 infants declined and 19 infants were not assessed at 12 months of age due to family relocation (« = 8) or significant visual or motor impairments (n = 11).
Ninety of these children (68%) participated in the early childhood phase of the study, conducted when the child was approximately 5 V: years of age. One child had died and the parents of 7 children declined to participate or canceled appointments without rescheduling. Thirty-four children were not assessed due to family relocation (n = 14) or because the child was not 5 [ h years old by the end of the data collection period (n = 20). Participants in the early childhood phase of the study had been at lower levels of medical and developmental risk during infancy than nonparticipants. They had a significantly lower mean number of days of neonatal hospitalization, f(130) = -2.03, p < .025, and significantly higher means on birth weight, /(130) = 2.43, p < .01, and the assessment of 12-month developmental status, f(130) = 2.43, p < .01, although the groups did not differ on measures of SES.
The 59 subjects of the current report were children for whom there were complete data on all variables of interest and represented 66% of participants in the early childhood phase of the study. During infancy, attachment data had not been been obtained for 23 children. During early childhood, 7 parents did not complete the Parenting Stress Index and 1 child was not assessed due to noncompliant behavior.
Mean birth weight for the subjects of the current report was 1,757.2 g (SD = 515.7); mean gestational age was 32.7 weeks (SD = 3.6). Fifty-one children were born at < 37 weeks gestational age; 8 were small-for-gestational-age. At birth, 41 weighed between 2,500 g and 1,501 g; 11 weighed between 1,500 g and 1,001 g; and 7 weighed ^ 1,000 g. Mean number of days in hospital during the neonatal period was 37.8 (SD = 29.1). Mean maternal age at the birth of the child was 26.4 years (SD = 4.8); mean annual family income was approximately $30,000 Canadian. Occupational status ratings based on Canadian census data (Blishen & McRoberts, 1976) indicated that 11% of the fathers were unskilled laborers, 69% were in semiskilled occupations, 20% were in skilled trades or professions. At the time of the early childhood assessment, mean number of years of maternal education was 12.6 (SD = 1.9) and mean (unconnected) age of the children was 5 years 9 months (SD = 3 months).
Materials
Number of days of neonatal hospitalization was obtained from hospital medical charts. This measure was used as an index of neonatal medical risk.
To assess infant developmental status, the Bayley Scales of Infant Development (Bayley, 1969) were administered at 12 months of age, corrected for prematurity. The Bayley Scales, among the most commonly used measures of infant development, have satisfactory psychometric properties (Bayley, 1969; Sattler, 1988) and yield two standard scores. The Mental Development Index (MDI), corrected for prematurity, was used as a measure of infant developmental status so that the effects of neonatal medical risk could be more clearly determined.
When the child was 12 months corrected age, the quality of the infantparent attachment relationship was assessed with the Strange Situation (Ainsworth & Wittig, 1969) , an established laboratory procedure that results in a classification of the relationship as secure, insecure/avoidant, or insecure/ambivalent. Videotapes of each Strange Situation were scored by a trained rater who was blind to the details of the infant's neonatal medical history. A second rater scored 15% of these videotapes. Interrater agreement on the three major relationship classifications was 89%.
A measure of childhood health status was obtained during a structured maternal interview conducted during a home visit when the child was approximately 5'/2 years of age. The examiner read four statements concerning the child's vulnerability to health problems. These were adapted from the Ontario Child Health Study (Boyle et al., 1987) and consisted of (a) "C's health is excellent"; (b) "C seems to resist illness"; (c) "C seems to be less healthy than other children you know"; and (d) "When there is something going around, C usually catches it." The mother rated each of these statements on a 4-point rating scale from 1 (Strongly agree) to 4 (Strongly disagree). The maternal ratings of statements about the child's health were weighted and summed, so that higher scores reflected poorer health status (with a maximum score of 16).
A measure of childhood developmental status at approximately 5 l h years was obtained from the General Cognitive Index (GCI) of the McCarthy Scales of Children's Abilities (McCarthy, 1972) , which was administered during a home visit. The McCarthy Scales are a standardized developmental assessment whose psychometric properties are very satisfactory (McCarthy, 1972; Sattler, 1988) .
A measure of parenting stress was obtained from The Parenting Stress Index (PSI; Abidin, 1986) when the child was approximately 5
[ h years of age. The PSI consists of 101 items and yields measures of parent perceptions of the child's adaptability, acceptability, demandingness, mood, distractibility, and reinforcement of the parent (Child Domain score); self-perceptions of depression, health, feelings of attachment, restriction and competence in the parenting role, social isolation, and the spousal relationship (Parent Domain score); and a total score. The PSI has satisfactory reliability and its validity has been supported by research on clinical populations and family interactions (Abidin, 1986) .
Procedure
Data concerning the number of days of neonatal hospitalization were obtained by the research coordinator following the infant's discharge from hospital. Data concerning infant developmental status and the quality of the infant-parent attachment relationship were obtained when the infant was 12 months of age, corrected for prematurity. The Bayley Scales of Infant Development were administered by an experienced female examiner during a home visit. The quality of the infant-parent attachment relationship was assessed with the Strange Situation during a university visit (Ainsworth & Wittig, 1969) .
Consent to contact the family for the purpose of an early childhood followup study was obtained during the last contact of the infant study, when the child was 12 months corrected age. When the child was 5'/2 years old (following a telephone contact by the research coordinator), the examiner telephoned parents, briefly described the procedure, and scheduled the first of two home visits conducted within a 1-month period. Written informed consent was obtained at the outset of Visit 1. Data concerning childhood health and developmental status, SES, and parenting stress were obtained during these visits. The McCarthy Scales of Children's Abilities (McCarthy, 1972) were administered during Visit 1 by an experienced female examiner who was blind to the details of the child's neonatal medical history. Mothers were given the PSI and asked to complete it prior to Visit 2. During Visit 2, the maternal rating of the child's health status and a measure of socioeconomic status, years of maternal education, were obtained; the completed PSI was collected at the end of Visit 2.
RESULTS
The mean corrected Bayley MDI was 120.9 (SD = 14.7). Thirty-two (54%) secure, 20 (34%) avoidant, and 7 (12%) ambivalent relationships were identified. The mean score on the maternal rating of child health status during early childhood was 8.1 (SD = 2.6). The mean McCarthy GC1 was 103.5 (SD = 15.2). The PSI scores ranged from the 5th to the 95th percentiles on Child Domain, Parent Domain, and Total scores.
Two stress groups were identified. Mothers with Child Domain scores or Parent Domain scores equal to or greater than the 85th percentile (Abidin, 1986) were designated the high-stress group (n = 9) and compared to mothers with scores less than the 85th percentile, the low-stress group. Eight (88%) of the mothers in the high-stress group had been classified in an insecure relationship during infancy; 19 (38%) of mothers in the low-stress group had been classified in an insecure relationship. Among the 8 mothers in the high-stress/insecure group, 6 relationships had been classified as insecure/avoidant. The expected number in the high-stress/insecure group did not meet the assumption (n s 5) necessary for a chi-square test of the significance of these differences (McClave & Dietrich, 1988) . The stress groups were compared on days of neonatal hospitalization, the Bayley MDI, child health status, the McCarthy GCI, and maternal education. These comparisons are presented in Table I . Children of mothers in the high-stress group scored significantly lower on the McCarthy GCI than children of mothers in the low-stress group.
Data for the entire sample were analyzed to identify and contrast the correlates of the Child Domain and Parent Domain scores. To transform the attachment classification into a variable that could be entered into prediction analyses, attachment categories were dummy coded (Pedhazur, 1982) for the presence of security. This security variable was entered into correlational and regression analyses. The correlates are presented in Table II . The Child Domain score was positively correlated with days of neonatal hospitalization and poor child health status, and negatively correlated with developmental status during infancy (MDI) and childhood (GCI). The Parent Domain score was positively correlated with days in hospital and negatively correlated with child developmental status.
A prediction analysis for the entire sample was conducted, using the total PSI score as the criterion measure. The intercorrelations among the predictor measures and the criterion measure are presented in Table II . Among predictors, years of maternal education was negatively correlated with days in hospital and poor child health status, and positively correlated with the McCarthy GCI; days (Pedhazur, 1982) for the presence of security. ""Higher ratings represent poorer health status.
•'Uncorrected score. 'p < .05. fp< .01. «p < .001.
in hospital was negatively correlated with the McCarthy GCI (an uncorrected score); and the Bayley MDI and the McCarthy GCI were positively correlated. The total PSI score was positively correlated with days in hospital and negatively correlated with developmental status during infancy and childhood.
A hierarchical regression analysis was used to assess the relative contribution of each predictor, after controlling for the contributions of predictors previously entered. Maternal educational level was entered first so that the relative contributions of its correlates (neonatal medical risk and child health and developmental status) could be determined more precisely. The order of entry of the remaining predictors was guided by the Goldberg and Marcovitch (1986) model and by the purpose of identifying the relative contributions of distal (infancy) and proximal (early childhood) factors to parenting stress during early childhood. Neonatal medical risk (number of days in hospital) was entered first; infant developmental status (MDI) and attachment security were then entered individually at the next two steps. Finally, concurrent, proximal factors-child health status and child developmental status (GCI)-were entered individually at the last two steps. The results of this analysis, including the variables in the analysis at each step, are presented in Table III .
The final equation explained 32% of the variance in the Total PSI score, F(6, 52) = 4.12, p < .002. Maternal education, entered first, accounted for a nonsignificant proportion of variance (.048) in parenting stress. Days in hospital, entered at the next step, was a significant predictor, accounting for .081 of the variance. Neither the MDI, attachment security, nor child health status contributed to a significant increase in variance accounted for when entered at Steps 3, 4, and 5. When the GCI was entered, there was a significant increase in variance accounted for (.083); days in hospital was no longer a significant predictor; and attachment security was a significant predictor, beyond the contribution of the GCI.
DISCUSSION
As expected, the comparisons of high-stress and low-stress groups indicate that differences in parenting stress are related to multiple factors, a conclusion that is consistent with existing research (Abidin, 1990) . Correlational analyses support the expectation that the correlates of stress related to perceptions of the child differ from those of stress related to self-perceptions. Finally, the results of the regression analysis support the Goldberg and Marcovitch (1986) model of processes underlying the experiences of parents of medically vulnerable infants. Following the infancy period, early relationship patterns and the child's concurrent development status predict parenting stress, beyond the contribution of neonatal medical risk. However, the enduring contribution of neonatal medical risk to subsequent parenting stress is suggested by the results of regression analyses, as the number of days of neonatal hospitalization is a significant predictor relative to all other factors until the concurrent measure of childhood development status is entered into the prediction equation.
The birth of a low birth weight infant, although a stressful event, represents only one factor associated with subsequent parenting stress. Although the mean scores for the sample are within the typical range, group comparisons indicate that, for parents of low birth weight infants, attachment insecurity during infancy and poor developmental status during early childhood increase the risk for significant levels of parenting stress during early childhood. These findings are consistent with previous findings of the importance of the child's concurrent developmental status to parenting experiences (e.g., Gross et al., 1989) and with previous reports of an association between insecure attachment and parenting stress (e.g., Booth et al., 1991) . However, as 38% of the mothers in the lowstress group had been classified in insecure relationships, parenting stress during early childhood is not an inevitable consequence of an insecure infant-parent attachment.
Unexpectedly, the two stress groups do not differ on concurrent measures of child health status or maternal education, despite the expectation that these proximal factors would be associated with differences in levels of parenting stress during early childhood. The finding concerning the child's health status is not consistent with the results of previous search on very low birth weight infants (Affleck & Tennen, 1991; Culley et al., 1989; Perrin et al., 1989) , but may be due to sample characteristics. Among parents of children who are at greater neonatal medical risk than those in the current sample, vulnerability to health problems may be a more likely childhood outcome and a more salient influence on parental perceptions. Similarly, child health status may have been more salient in the current report if there was less subject loss between infancy and early childhood, as participants in the early childhood study had been at relatively lower medical risk during infancy than nonparticipants. Concurrent developmental status is also more important than SES, as indexed by maternal educational level, in differentiating the high-stress group. This result may be due to the homogeneity of this relatively well-educated, lower middle-class sample, despite the associations between maternal education and health status during both infancy and childhood.
Correlational analyses support the expectation that correlates of stress related to perceptions of the child are different than those of stress related to selfperceptions, although the intercorrelations among predictors place some constraints on interpretations of this finding. The Child Domain score is correlated with measures of health status and developmental status during both infancy and childhood. The correlation with health status measures may reflect enduring effects of neonatal medical risk on either the parent's perception of the child or the child's cognitive development and behavior, as well as effects of concurrent health status. The correlation with developmental status measures, a finding consistent with research on families of children with disabilities (Cameron, Dobson, & Day, 1991; Innocenti, Huh, & Boyce, 1992) , may also reflect effects of developmental level on child behavior and, therefore, on the quality of parent experiences with the child. In contrast, the Parent Domain score is correlated with days in hospital and child developmental status only. This finding may represent an enduring contribution of early concerns about the child's survival to or a generalized impact of the child's current functioning on parent self-perceptions (Beckman, 1991) . Unexpectedly, the Parent Domain score is not significantly correlated with maternal education, a result that may be due to a restricted range on this SES measure or to its relation to health status measures. Alternatively, this result supports the conclusion that, in a context in which SES is not a significant factor, child developmental status is associated with stresses related to both perceptions of the child and to self-perceptions.
The results of regression analyses support the processes underlying the experiences of parents of medically vulnerable infants described in the Goldberg and Marcovitch (1986) model. Parenting stress is predicted by a concurrent measure of developmental status and the quality of the attachment relationship during infancy, beyond the contribution of neonatal medical risk. However, these results suggest that the contribution of neonatal medical risk may be evident, both directly and indirectly, through the infancy period. Following the infancy period, the focus of parent concerns and, therefore, of parenting stress, changes to the child's developmental status and relationship patterns with the parent. However, an enduring contribution of early medical risk through the infancy period is suggested by the results of the current report, as days of neonatal hospitalization remains a significant predictor when a measure of infant developmental status is entered into the equation and is a correlate of the measure of childhood developmental status.
The choice of regression analyses is conceptually driven by both the Goldberg and Marcovitch model and the purpose of identifying the relative contributions of distal and proximal factors to parenting stress during early childhood. Similarly, the order of entry of predictor variables is based on the developmental processes and the temporal sequence suggested within the model, as well as the explicit purpose of identifying the enduring contributions of infancy (distal) variables relative to early childhood (proximal) variables. However, the conceptual logic of these analyses increases the likelihood that early childhood variables are identified as significant predictors and infancy variables are eliminated from the prediction equation due to differences in temporal proximity to the outcome variable. Therefore, this possibility places necessary constraints on the interpretation of the results of regression analyses, as the elimination of the measure of neonatal medical risk and the identification of child developmental status as a significant predictor at the last step of the analysis may be an artifact of the temporal proximity of the McCarthy GCI to the parenting stress measure. However, neither child health status (another proximal variable that, like the PSI, is also a parental rating measure) nor maternal educational level (a proximal measure of SES) are selected as predictors of parenting stress. Furthermore, the predictive utility of a measure of childhood developmental status is consistent with reports of associations between developmental status and other aspects of the parenting experience (Gross et al., 1989; Jensen & Harper, 1991; Lee et al., 1991) . The increased risk for developmental difficulties during early childhood among low birth weight infants, therefore, represents a significant risk factor for parenting stress during this period, although its importance relative to other classes of distal and proximal factors represents a question for future research.
The finding of a predictive association between attachment insecurity and subsequent parenting stress is of notable interest, is consistent with prospective studies of normal birth weight children (e.g., Booth et al., 1991) , and is suggestive of continuity in the child-parent relationship. There are multiple causal interpretations of this association. A secure attachment may contribute to lower levels of relationship difficulties (Teti, Nakagawa, Das, & Wirth, 1991) ; alternatively, parents who develop a secure attachment may also cope more effec-tively with parenting stress (Jarvis & Creasey, 1991) . Interpretations of the specific association between avoidant attachment and later parenting stress are complicated by the typically low proportion of ambivalent relationships and the absence of a concurrent assessment of attachment. Interpretation of the relatively low stress scores of parents in the ambivalent group is, at present, speculative. Abidin (1986) suggested that low scores may reflect a lack of sensitivity to others, or a lower investment in and monitoring of the child, suggestions that are consistent with recent characterizations of mothers in ambivalent relationships (Cassidy & Berlin, 1994) . Nonetheless, early relationship differences have a functional significance for later experiences, an issue that requires further investigation.
There are limitations of the current report that set constraints on the inferences that can be drawn and that suggest additional directions for future research. The investigation of the relative importance of both distal (infancy) factors and proximal (early childhood) factors for parenting stresses among specific subgroups of low birth weight children represents one important direction. For example, the association between neonatal medical risk and parenting stress is of interest in this regard. Although only 31% were born at very low birth weight, all children were regarded to be at sufficient medical risk to be admitted to neonatal intensive care. Furthermore, comparisons between participants and nonparticipants in the early childhood phase of this research indicate that subjects lost at follow-up were at relatively greater risk. Despite these sample characteristics, enduring direct and indirect effects of neonatal medical risk through the infancy period are suggested by the results of the current report. Future research should investigate the extent of the enduring contribution of neonatal medical risk to subsequent parenting stress among parents of more medically vulnerable children. Similarly, the contribution of health status among children who experience continuing health problems and among parents at socioeconomic risk represents an additional direction for future research.
These findings support Goldberg and Marcovitch's (1986) model of processes underlying the experiences of parents of medically vulnerable infants and have implications for pediatric psychology practice. Early relationship patterns and concurrent developmental status represent important predictors of parenting stress beyond the contributions of the neonatal medical risks associated with low birth weight. Therefore, to facilitate optimal outcomes, developmental follow-up should include a focus on early relationship patterns and the parent's experiences in response to the child's current level of functioning as well as a focus on the child's health status and history. This is consistent with the suggestion that optimal outcomes are the consequence of child characteristics and relationship factors, beyond the contribution of biological vulnerabilities (Boyce, Behl, Mortensen, & Akers, 1991) . Furthermore, parenting stress can contribute to parenting behaviors that increase the likelihood of problematic child behaviors, that, in turn, contribute to increased levels of subsequent parenting stress (WebsterStratton, 1990) . Therefore, high levels of parenting stress should be addressed, in part, by way of developmental guidance and support for the parent. Just as such support represents a valuable mediator of parenting stresses during the neonatal period (e.g., Pederson et al., 1987) , it may continue to represent a significant factor during subsequent periods of child and parental development.
